Aberrant expression patterns of genes involved in segregation of inner cell mass and trophectoderm lineages in bovine embryos derived from somatic cell nuclear transfer.
High rates of embryonic, fetal, or placental abnormalities have consistently been observed in bovine cloning. Segregation of inner cell mass (ICM) and trophectoderm (TE) lineages in early embryos is an important process for fetal and placental formation. In mouse embryos, differentiation of ICM and TE is regulated by various transcription factors, such as OCT-4, CDX2, and TEAD4, but molecular mechanisms that regulate differentiation in bovine embryos remain unknown. To clarify gene transcripts involved in segregation of ICM and TE lineages in bovine embryos, we examined the relative abundances of OCT-4, CDX2, TEAD4, GATA3, NANOG, and FGF4 transcripts in blastocyst embryos derived from in vitro fertilization (IVF). Furthermore, transcript levels of such genes in bovine embryos derived from somatic cell nuclear transfer (NT-SC) and in vivo (Vivo) were also compared. OCT-4, NANOG, and FGF4 transcript levels in IVF embryos were significantly higher in ICM than in TE. In contrast, the CDX2 transcript level was lower in ICM than in TE. In NT-SC embryos at the blastocyst stage, transcript levels of all genes except CDX2 were lower than that in Vivo embryos. In the elongated stage, expression levels of the six genes did not differ between NT-SC and Vivo embryos. We observed aberrant expression patterns of various genes involved in segregation of ICM and TE lineages in bovine NT-SC embryos. These results raise the possibility that abnormalities in the cloned fetus and placenta are related to the aberrant expression of genes involved in segregation and differentiation process in the early developmental stage.